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Abstract.—A population of Cicindela patruela patruela DeJean (Coleoptera: Carabidae:

Cicindelini) existed until at least 1950 in a small area of eastern Washington, D.C., and

adjacent Prince George's County, Maryland, USA. Suitable habitat for this population

consisted of open sandy barrens with soils derived from Cretaceous sediments of the

Potomac Group and vegetation characterized by oak and pine species, particularly Quercus

marilandica Miinchhausen and Pinus rigida Miller. This habitat was eliminated in the

Washington area by extensive suburban housing construction, which was driven by rapid

growth in the human population. Recommendations are provided for the reintroduction

of C. patruela and for the restoration of suitable habitat at remnant natural areas.
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Washington, D.C., and its suburbs are

among the most richly sampled areas for

tiger beetles in the world. Over the past 1 20

years, scientists from the Smithsonian In-

stitution's National Museum of Natural His-

tory (NMNH) and the U.S. Department of

Agriculture's Systematic Entomology Lab-

oratory have repeatedly collected speci-

mens of these beetles. A recent inventory

by the author of material preserved in the

NMNH collections found that 1,105 tiger

beetle specimens, representing 14 species,

had been collected since 1885 in the Dis-

trict of Columbia and adjacent municipali-

ties in Maryland and Virginia.

Of these fourteen species, only three are

still widespread and abundant in the Wash-

ington suburbs (C punctulata Olivier, C.

repanda DeJean, and C. sexguttata Fabri-

cius), and several species have probably

been extirpated from this area (Glaser 1984,

Knisley and Schultz 1997, Mawdsley, un-

published data). Glaser (1984) suggested

that the declines of certain tiger beetle spe-

cies in the Washington metropolitan area

may be due to a loss of habitat resulting

from rapid urban and suburban develop-

ment.

To test this hypothesis, I analyze data

here from museum specimens of Cicindela

patruela patruela DeJean. From 1918 to

1950, adults of this species were routinely

collected in a small area of the eastern Dis-

trict of Columbia and adjacent parts of

Prince George's County, Maryland. Cicin-

dela patruela has not been found in the

Washington area since 1950 (Glaser 1984,

1995; Knisley and Schultz 1997), despite

intensive collecting efforts over the past fif-

ty years.

Cicindela patruela is distributed widely

throughout eastern North America (Pearson

et al. 1999) but occurs in small localized

populations throughout much of its range
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(Glaser 1995, Willis 2001). Populations of

C. patruela are monitored by state conser-

vation agencies (e.g.. New York State De-

partment of Environmental Conservation

2003, Pennsylvania Department of Conser-

vation and Natural Resources 2003). In ad-

dition, C. patruela is currently listed as a

species of special concern by the states of

Massachusetts (Massachusetts Division of

Fisheries and Wildlife 2003), Minnesota

(Minnesota Department of Natural Re-

sources 2003), and Wisconsin (Wisconsin

Department of Natural Resources 2003).

Given the current conservation interest in

C. patruela and other tiger beetles (Knisley

and Schultz 1997, Pearson and Vogler

2001), it was felt that a more extensive ac-

count of this population and its demise

would be appropriate and relevant to con-

servation efforts.

Data associated with museum specimens

and other historical data also allow the re-

construction of some details of the biology

of this population, including its seasonal cy-

cle and associated vegetative communities

and soil types. Although aspects of the bi-

ology of C. patruela have been described

by Lawton (1970), Boyd (1978). Knisley et

al. (1990), and WiUis (2000, 2001), uncer-

tainties still exist regarding the habitat as-

sociations of piedmont and coastal plain

populations (Knisley and Schultz 1997).

Materials and Methods

As part of the larger tiger beetle inven-

tory effort described above, pinned adult

specimens of C. patruela were examined in

the collection of the National Museum of

Natural History, Smithsonian Institution.

Complete specimen label data were record-

ed from specimens collected in Virginia,

Maryland, Pennsylvania, and the District of

Columbia; data relevant to this paper are

given in the Appendix. Collecting localities

were identified on paper and digital maps

of the Washington, D.C., region.

For purposes of this paper, the Washing-

ton, D.C., metropolitan area is defined to

include the District of Columbia and adja-

cent municipalities in Maryland (Montgom-

ery and Prince George's counties) and Vir-

ginia (Arlington and Fairfax counties and

the City of Alexandria).

Information on historical vegetation and

statistics on housing development in the

town of Cheverly. Maryland, were obtained

from Bellamy (2000). Historical census

data for Prince George's County, Maryland,

were obtained from the online databases of

the Maryland State Data Center (2003) and

the U.S. Census Bureau (2004).

Information regarding recent collections

of tiger beetles in Prince George's County.

Maryland, was provided by Warren E.

Steiner. Jr. Additional information was ob-

tained by the author through visits to nat-

ural areas in Prince George's County and

the District of Columbia between 2000 and

2004.

Analysis of Extirpation

Cicindela patruela is undoubtedly extir-

pated from the Washington metropolitan

area, as specimens of this species have not

been collected in Prince George's County

or the District of Columbia since 1950. The

tiger beetle fauna of Prince George's Coun-

ty was extensively collected by D. G. Shap-

pirio in the early 1950s and by G. Hevel

and W E. Steiner. Jr.. in the late 1960s and

early 1970s. Specimens from these collect-

ing efforts are preserved in NMNH and do

not include any representatives of C. pa-

truela. More recent surveys by the author

and others at remnant natural areas within

the historic distribution of C. patruela have

failed to locate any individuals of this spe-

cies. Warren E. Steiner. Jr. has collected ti-

ger beetles in Cheverly. Maryland (site of

the largest historic population of C. patrue-

la in the Washington area), since 1991 and

has never encountered this species in Chev-

erly.

The period o\' decline and cxtiri^alion of

C. patruela corresponds io a period ot in-

tense growth in both the human pi>pulation

and the number o\' houses in Prince

George's County (Bellann 2000). Table 1
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Table \. Comparison by decade of the rate of growth of the human population in Prince George's County,

Maryland, the number of new houses built in the Town of Cheverly, Maryland, and the numbers of museum

specimens of Cicindela patruela collected from Prince George's County and the Town of Cheverly.

^Lats
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Table 2. Numbers of tiger beetle specimens in NMNH collected at sites with Cicindela patritela in the

District of Columbia and Prince George's County, Maryland.

DC. Maryland

Woodridge Bladensburg Cheverly College Park

C. patruela DeJean 1 5 27 11 8

C. punctulata Olivier 10
C. purpurea Olivier 1 19 10 4

C. repanda DeJean 1 2 13
C. rufiventris DeJean 2

C. scutellaris Say 1 4 8 2

C. sexguttata Fabricius 6 2 14 3

C. splendida Hentz 10
C. tranquebarica Herbst 4 4 5 2 2

C. unipunctata Fabricius 2 10
Total by site 14 14 73 40 16

1
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Population Seasonality

Seasonality of the Washington, D.C.,

population of C. patruela can be inferred

from dates when specimens were collected.

Adult activity was evidently on a spring-fall

cycle, as in other populations of this species

(Knisley and Schultz 1997). The spring ac-

tivity period appears to have been between

the end of March and late June, while the

fall activity period appears to have been

from early September to early October.

Opportunities for Habitat Restoration

AND REINTRODUCTION

Much of the literature on tiger beetle

conservation has focused on identifying im-

mediate threats to individual populations

and documenting the causes of population

declines (see, for example, the numerous ci-

tations in Knisley and Schultz 1997). Often

overlooked are two key facts: simple man-

agement practices can greatly increase the

available habitat for these beetles (Wilson

1970, Kiitsky et al. 1999), and equally sim-

ple techniques can be used to successfully

reintroduce tiger beetle species to restored

habitat (Knisley and Hill 2001, Scherer

1999, Brust 2002).

Given the extent of urbanization in

Prince George's County, Maryland, habitat

restoration for C. patruela and other pine/

oak barrens species would be most feasible

on several large, publicly-owned tracts of

land which are managed by the United

States Department of Agriculture (Beltsville

Agricultural Research Center), the National

Park Service (Greenbelt Park) and the U.S.

Fish and Wildlife Service (Patuxent Re-

search Refuge). Potomac Group soils un-

derlie much of these tracts, and the barrens

tree species listed above are found in some

of the closed-canopy forests on ridges and

other upland areas.

Restoration activities for tiger beetles on

these properties would consist primarily of

vegetation management, with the overall

goal of maintaining an early successional

native plant community with open areas of

bare sandy soil. The presence of mosses,

lichens, and sedges is characteristic of C.

patruela microhabitats and oviposition sites

in Ohio (Knisley et al. 1997) and Wisconsin

(Willis 2000), so restoration and manage-

ment activities should be designed to pro-

mote the growth of these species. Periodic

mechanical thinning or fire management (as

appropriate for the site) would be necessary

to control tree and shrub growth and pre-

vent full canopy closure. Native vegetation

control will need to focus on species such

as Virginia pine {Pinus virginiana Miller),

black locust (Robinia pseudoacacia L.),

chestnut oak (Quercus castanea Nee), and

white oak (Quercus alba L.), which ag-

gressively colonize open sandy barrens (W
E. Steiner, Jr., personal communication).

Herbicide treatments may be necessary to

control invasive, non-native vegetation or

aggressive natives. Knisley and Schultz

(1997) reported that the herbicide glyphos-

ate in its Rodeo® formulation has no ad-

verse effects on larvae of C. dorsalis Say.

Reintroduction of C. patruela at restored

barrens sites may be advisable if no natural

populations survive close enough to repop-

ulate restored areas. Although transloca-

tions of C. patruela have not yet been at-

tempted, simple yet effective strategies for

reintroducing adult and larval tiger beetles

have been described in the literature. Brust

(2002) reported success at establishing a vi-

able C formosa Say population after re-

leasing adults of this species at a restored

sand dune in Wisconsin. However, similar

translocation attempts with adults of the

threatened species C. dorsalis Say and C.

puritana Horn failed, due probably to dis-

persal of adults immediately after release

(Hill and Knisley 1993, Knisley and Hill

2001). Knisley and Hill (2001) successfully

established a population of C. dorsalis at

Sandy Hook, New Jersey, by translocating

larvae. Methods for translocating adult tiger

beetles are described by Brust (2002) and

methods for translocating larvae are de-

scribed by Knisley and Hill (2001). Poten-

tial source populations for C. patruela re-
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introductions can be found in western

Maryland, Virginia, West Virginia, and

Pennsylvania.
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Appendix

Collections of Cicindela patrueki DeJean

from the Washington, D.C., inetropolitan

area, as documented by specimens in the

National Museum of Natural History,

Smithsonian Institution.

DISTRICT OF COLUMBIA: Washing-

ton: Woodridge, 31. III. 19 18 (1 ?).

MARYLAND: Prince George's County:

Bladensburg, 20.IV.1919 (2 6), 1.VI. 1919

(1 S), 21.VI. 1920 (2 9); Cheverly,

VII.1931 (1 J), VIII.1931 (2 9), 6.IX.1931

(1 S, 2 9), 10.V.1933 (3 S, 1 9),

17.V.1933 (3 S, 1 9), 21.V1933 (2 S, 2

9), 10.IX.1933 (4 6, 4 9), 22.VI.1934 (1

9); College Park, 21.IV 1939, in sun on

sparse pine & deciduous wooded hillside,

sandy (5 S, 2 9), same data except

21.IX.1939 (1 6), 5.X.1940, on sandy bare

spot on pine-deciduous hillside (1 9),

10.IV.1949 (1 S), 17.IX.1950 (1 9); Hy-

attsville, 3.V.1918 (1 c?, 1 9), 6.IX.1933,

(2 (?, 4 9); Riverdale,? .V 1919 (1 9); no

locality specified, 12.VI.1948 (19).


